The objectives of this research were to identify auxin gene, AUX1, and to determine the plant auxin content and their role in conferring branching on Kenaf. PCR analysis using AUX1 primer capable to amplify the DNA of non branching (KR11) and branching kenaf mutant, resulting in 800 bp PCR product. The sequence of the PCR product showed high degree of homology with the sequence of AUX1 gene of other plants in the NCBI GenBank database, confirming kenaf possession of the gene AUX1. However, some variation on the DNA sequence was found between branching and non branching phenotype indicated allele differences of the same gene which were responsible for the variation in the type of branching. Identification of auxin content in the roots, apical shoot, and axillary branches using spectrophotometry method showed that the branching plant has higher auxin content in the apical shoot compared to the content in the branches. This indicate that AUX1 controls the formation of branches by controlling either the content of auxin in the apical shoot and branches, or the ratio of auxin content in the shoot and branches. 
INTRODUCTION
Branch formation in plants has been known to be related to the phenomenon of apical dominance which was related to the presence of auxin. Genes which convert branching phenotype and are related to auxin signalling have been identified on Arabidopsis thaliana, among them are auxin influx carrier (AUX1) /like-AUX1 (LAX) and AXR1 genes. The AUX1/LAX gene produce auxin influx carrier protein 1 (AUX1)/like-AUX1 (LAX) proteins which involved in active auxin transport across cell membrane (Bennett et al. 1996; Parry et al., 2004) . Auxin resistance1 (AXR1) gene involved in the degradation of negative regulator in the signaling auxin process (Leyser et al., 1993; Paciorek and Friml, 2006) . Other than these roles, it is also known that AUX1 and
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Although there are many genes that have been known to influence the auxin transport and signalling. However, the mechanism of the hormone in influencing the apical dominance remains unclear. Radiolabelled auxin applied apically does not enter the bud in any quantity (Booker et al., 2003) , and the levels of auxin in buds often increase at the time of bud formation (Gocal et al., 1991) . Additionally, direct auxin application onto the bud does not inhibit outgrowth (Brown et al., 1979) .
Further studies show evidence that auxin does not directly affect branching (Romano et al., 1993 (Romano et al., , 1995 Tamas, 1995; Cline, 1991 Cline, , 1994 Nordström et al., 2004; Leyser, 2006; Quint and Gray, 2006; Teale et al., 2006) .
There was an indication of synergic role of auxin and cytokinine in the branching emergence (Cline, 1991; . Application of auxin rapidly reduces flux through the isopentenyladenosine-5'-monophosphate-independent cytokinin biosynthetic pathway (Nordström et al., 2004) . However, until now, the control mechanism of branching by auxin and cytokinine remains uncovered yet. Some experiments show the evidence of a signal or the presence of substance that connects the level of auxin with the number of branching, however identity of the substance is not yet reported. Due to the lack of information about the identity of the substance and the evidence of existence of auxin along with branching formation in kenaf. This experiment was conducted to identify the gene involved in the synthesis of auxin. In the previous experiment mutation was induced using chemical mutagen ethyl methanesulfonate (EMS), giving rise to branching phenotype of mutant line (Arumingtyas et al., 2005) .
MATERIALS AND METHODS

Plant material and DNA isolation
Plant material used was non branching kenaf line KR11 and the branching mutant arose from EMS mutation of KR11. The seed of original non branching kenaf line KR11 was supplied by Indonesian Tobacco and Fibre Crops Research Institute, Malang, Indonesia. Plant was grown in polybags at green house, one plant per polybag. The auxin and the genomic DNA were extracted from 3 months old plants, when the plants entered the end of vegetative growth phase. DNA isolation was conducted using CTAB Doyle and Doyle (1987) .
Polymerase Chain Reaction (PCR)
PCR was done using forward and reverse primers designed based on the sequence of AUX1 gene of Arabidopis thaliana with the sequence of : Forward: 5'-CAAGTGGCACAAGTGCTGTT-3' and Reverse : 5'-GGTGGCTCCGGTAAAGTACA-3'. Reaction mixture (25 μl) consist of 10x buffer Ex Taq Polymerase, 2 mM MgCl2, 200 μM dNTP, 25 pmol primer, 1U Taq Polymerase (Takara, Japan) and aquadest. Program was set on 93 °C for 1 minutes preheating , continued with 35 cycles consist of 93 °C for 1 minute denaturation, 56 °C of 30 seconds annealing, and 72 °C for 1 minute extension, and finally 72 °C for 10 minutes for the last extension and 5 minutes cooling at 4 °C. The PCR product was visualized on 1.5 % agarose gel.
Sequencing
Sequencing for AUX 1 PCR product was conducted using ABI 3130 Genetic Analyzer machine at Eikjmann Institute, Jakarta, Indonesia.
Auxin extraction
Extraction of auxin indol-3-acetic acid (IAA) was done using the method of Unyayar et al. (1996) . The samples were collected from 5 parts of the plant including the root tip, the bud at the 10 th node, the bud at the 15 th node,the bud at the 20 th node and the shoot tip, about 3 cm from the tip of each part, 1 gram each. The experiment was laid out in Completely Randomized Design using three replication. Statistical analysis of the result were done in an SPSS 10.0 for Windows and the comparison of auxin content were computed as per Least Significant Difference (Steel and Torrie, 1984) .
RESULTS
PCR and Sequencing Analysis of AUX1 gene
PCR reaction using DNA template which was isolated from kenaf leaves. Primers that was used in the PCR reaction capable to amplify the gene with the fragment size of 800 bp (Figure 1 
Auxin (IAA) content of plant
Auxin (IAA) were detected in the root tip, shoot tip and branching tip (node 10, 15 and 20) of both non branching KR11 and branching mutant plants. Measuring IAA content in those parts of plant expected to uncovered its relation with the formation of branches. Table 2 showed the auxin level in the five parts of plant.
The IAA level of both non branching KR11 and branching mutant plants showed significant differences at among it was in the root tip, branch tip and the shoot tip. The level decreased from the shoot tip down to the root tip. Similar pattern of IAA level was found in the non branching KR11 and branching mutant plants.
DISCUSSION
Homology analysis using BLAST showed that the high sequence homology of the PCR product with AUX1 Physiol. Mol. Biol. Plants, 16(1)-January, 2010 Fig. 3 . Alignment analysis between the sequence of AUX1 gene of control KR11 and the mutant line. Circles shows nitrogen base differences gene or AUX1-like sequence indicate that kenaf posses a similar gene. Seventy eight mutation sites were found in the fragment of AUX1 gene. The difference in some nitrogen bases maybe the cause of difference in the morphology of kenaf plant from non branching to branching phenotype. Further, analysis in the mutation of nitrogen bases was shown in the Table 1 . Some types of mutation seen were transition, transvertion, insertion, and deletion. Insertion and deletion of N base are capable of inducing frame shift mutation. This, in turn will cause large in changes in the protein translated from the codon. From all mutations detected, 78.8 % was missense and nonsense mutation, whereas 21.2 % of them was silent mutation which was caused by the change of purine. This phenomenon was in accordance with Friedberg et al. (1995) that an addition of alkyl group to DNA bases happened non randomly. Ethyl Methane sulfonate (EMS) has been known to add alkyl group to purine base adenine or guanine and never to pyrimidine bases, cytosine and thymine. A row of guanines will increase its negative electrostatic potential and make it easier to an alkyl grop which is electrophilic. Some potential site of mutation including 4 nitrogen base: N 1 , N 3 , N 6 dan N 7 of adenine, N 1 , N 2 , N 3 , N 7 , O 6 of guanine, N 3 , N 4 , O 2 of cytosine, and N 3 , O 2 , O 4 of thymine (Friedberg et al., 1995; Russel, 1994; Suzuki, 1989; Sega, 1984) .
Concerning the IAA content of plant, it was observed that the control non branching plants showed similar level of IAA content in every part of the plants with the branching mutant plants. Both the non branching and branching plant showed a decreased level of IAA from the shoot tip to the root tip. This phenomenon is in accordance with Ljung et al., (2001) that the Indole-3-acetic acid (IAA), the most abundant type of auxin in plants, has been shown to be abundantly synthesized in the shoot apex and young expanding leaves. The auxin is transported basipetally down the shoot in a polar manner by active transport in the polar transport stream in the vascular parenchyma (Blakeslee et al., 2005) .
Although the DNA analysis showed differences in the sequence of K11 compared to the mutant, there was no evidence that the differences affected the level of IAA in the plants. This is suggested that the IAA level in the plant was not only controlled by AUX1 gene but also by other genes as reported by Leyser, 2006; Quint and Gray, 2006; Teale et al., 2006 . In turn the branching phenotype was not only manifested by the existence of auxin but also other hormone, since there were similar pattern of IAA levels in the branching and non branching plants. There is evidence that auxin can regulate cytokinin biosynthesis. Application of auxin rapidly reduces flux through the isopentenyladenosine-5'-monophosphate-independent cytokinine biosynthetic pathway (Nordström et al., 2004) . On the other hand according to nutrition theory of apical dominance, cytokinine transported from root to the branch will caused the formation of sink of nutrition in the branch, which in turn will lead to the rapid growth of branch (Cline, 1994) . The existence of cytokinine in the branch will support the enhancement of the growth of branches. However, further confirmation is needed.
For the conclusion, AUX1 gene affected the branching appearance on kenaf, however, the level of IAA in the plants was not fully controlled by one gene. Furthermore, the branching phenotype was the result of a cross talk between auxin and other hormone(s) yet to be discovered.
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